Skin Permeation of Urea Under Finite Dose Condition.
In a previous study investigating the relationships between solute physicochemical properties and solvent effects on skin permeation of solutes under finite dose conditions, urea was found to have the highest percent dose absorbed among the model solutes studied. The objective of this study is to probe the mechanism of the observed high skin permeation of urea at finite dose, in contrast to its permeability coefficient obtained under infinite dose condition. Skin permeation experiments were performed with Franz diffusion cells and human epidermal membrane. Dose-dependence and penetration enhancing effects of urea permeation were investigated. Tape stripping was performed. A small hydrophilic solute ethylene glycol with molecular weight similar to urea was studied for comparison. The results suggest that urea did not have penetration enhancing effect to enhance solute permeation across skin under the finite dose conditions. Tape stripping data are consistent with skin permeation mechanism of solute deposition and diffusion. The skin permeation behavior of urea could be attributed to its small molecular size. This suggests that, under the finite dose conditions examined in this study, solutes with molecular sizes similar to or less than urea and ethylene glycol could lead to high percent of skin absorption despite their hydrophilicities.